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Key Premise

“. .. ambient monitoring and assessment

should function to support all relevant
water quality management programs in
addition to its more commonplace role of
supporting status assessments.”

Key Finding

“M&A program design in some states has
been driven predominantly by status.”




Purpose and Topics

Determine general status of region V State
monitoring & assessment programs for ALUS

e Status and Trends

e Reporting and Listing

e Water Quality Standards
Assessment and Integration

Biological Assessment & Biocriteria




Goals and Desired Outcomes

e Achieve better integration between monitoring
& assessment and WQS — will foster consistent
use of M&A in programs
Better M&A support for all water programs

Improved delineation along Biocondition
Gradient (BCQG)

Refined designated uses — benefits to programs

Improved determination of status and trends




Better Monitoring & Assessment Supports
All Water Quality Management Programs

W heds/ NPDES Permits
a_lt_:,'l'[s)l_e = (WQBEL Support, Hazardous Waste
S Permits to Install) Sites (NRDA/CERCLA)

Nonpoint Habitat
Source Modifications

Assessment & Monitoring & (401 Certification)
Management Assessment

WQS/Criteria,

Use Designations,
Anitdegradation

Status/Trends
Reporting (305b
Report)

Wet Weather
Discharges (CSOs,
Stormwater

Source Water
Protection

Comparative
Risk

Enforcement/Litigation
Support




How Is Monitoring & Assessment
Affecting Water Quality Management?

Is the overall approach “adequate’?

e Assessment process
 Indicators — ability to measure condition &
support inferences about causal relationships

Resolution — pass/fail or continuous gradient?

Spatial scale 1ssues




Method and Approach

e State interview process — January 2002
e Review of State program documentation
e State Bioassessment Programs: Success of

EPA’s Technical Transfter Efforts and
Building State Capacity




Relevancy to Other EPA Issues

- Region V

Region V State M&A CALM
SHETTe

Programs Process

Goals

Report

State Bio- National Regional
assessment Biocriteria Monitoring
Survey Program Framework

Technical State

<«—— Guidelines & —»  Monitoring
Assistance Strategies

Refined TALU/
Biocriteria




Adequate Monitoring & Assessment

Important Precursors & Sources

ITFM process & resources (NWQMC)
Important Concepts & Elements . . . Adequate
M&A (EPA/ASIWPCA)

CALM process (EPA)

National Research Council Science in TMDLs
Recent EPA developments and leading State

program models




National Academy of Sciences
Committee to Assess Science in TMDL.s!

Two Major WQ Program Areas Identified as
Needing Improvement:

Water Quality Standards

» Refined designated uses
 UAA process

* Biological criteria
Monitoring and Assessment

* “Adequacy” 1n terms of concepts and elements
» Appropriate roles of ambient indicators

TNRC (2001). Assessing the TMDL Approach to Water Quality Management




Symptoms of An Incomplete Foundation
in Water Quality Management

* General uses and criteria (one-size-fits-all)

» Reliance on prescriptive approaches

* Reliance on anecdotal information

* Emphasis on administrative outcomes

* Point source & pollutant focused - translation of
concepts to nonpoint sources and TMDLs

* Inconsistent environmental statistics reported
between States (305b, 3041, 303d, etc.)

 Gross dissatisfaction with listings (too many,
too few)




Fundamental Objectives of Adequate
Monitoring and Assessment Approaches

Function: Surface Water Assessment

* Collect and analyze baseline information.

 Establish cause/effect (causal associations).

« Compare results to criteria and goals (use attainment).
 Publish results - statewide, regional, site-specific.

Function: WQ Mgmt./Pollution Abatement

* Attainability analyses and criteria development (maintain WQS).
* Formulate and revise abatement strategies (TMDL development).
* Assess effectiveness of programs (WQ Management).

Function: Compliance Evaluation

e Monitor to determine compliance.
* Monitor to support enforcement.

after 40CFR Part 35 (deleted in 19907?)




Conceptual Underpinnings

Karr’s five factors — Water Resource Integrity
Stressor — Response model

Biological condition gradient

Adequate monitoring & assessment
Hierarchy of indicators

Results driven management outcomes

The Product 1s an integrated assessment




The Five Major Factors Which Determine the
Integrity of Aquatic Resources
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The Linkage From Stressor Effects
to Ecosystem Response

Habitat

Structure \
/ Flow \
—

/V Regime
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Response to

Stressor Water Quality
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Interactions
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The Linkage From Stressor Effects
to Ecosystem Response
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CORE INDICATORS

®* Fish Assemblage ® Macroinvertebrates ® Periphyton
(Use Community Level Data From At Least Two)

Physical Habitat Indicators
® Channel morphology ® Flow
® Substrate Quality ® Riparian

Chemical Quality Indicators
® pH ® Temperature
® Conductivity ® Dissolved O,

For Specific Designated Uses Add the Following:

AQUATIC LIFE
Base List:

® |onic strength

® Nutrients, sediment
Supplemental List:

® Metals (water/sediment)
® Organics (water/sediment)
® Chlorophyll a

RECREATIONAL
Base List:

® Fecal bacteria

® lonic strength
Supplemental List:

® Other pathogens
® Organics (water/sed.)
® Chlorophyll a

WATER SUPPLY
Base List:

® Fecal bacteria
® lonic strength

® Nutrients, sediment
Supplemental List:

Base List:

HUMAN/WILDLIFE CONSUMPTION

® Metals (in tissues)
® Organics (in tissues)

® Metals (water/sediment)
® Organics (water/sed.)

® Other pathogens

® Chlorophyll a




Tiered Aquatic Life Use Conceptual Model: Draft Biological Tiers

(10/22 draft)

Natural structural, functional, and taxonomic integrity is preserved.

Structure and function similar to natural community with some additional
2 taxa & biomass; no or incidental anomalies; sensitive non-native taxa may
be present; ecosystem level functions are fully maintained

Evident changes in structure due to loss of some rare native
3 taxa; shifts in relative abundance; ecosystem level functions fully
maintained through redundant attributes of the system.

Moderate changes in structure due to replacement
4 of sensitive ubiquitous taxa by more tolerant taxa;
overall balanced distribution of all expected taxa;
ecosystem functions largely maintained.
& propagation threshold condition shows signs of physiological

Sensitive taxa markedly diminished; 5 stress; ecosystem function shows reduced
conspicuously unbalanced distribution of complexity and redundancy; increased

major groups from that expected; organism build up or export of unused materials.

Extreme changes in structure; wholesale changes in 6 anomalies may be frequent;
taxonomic composition; extreme alterations from ecosystem functions are
normal densities; organism condition is often poor; extremely altered.

Condition of the Biotic Community
[Specific to Ecotype]

LOW — Human Disturbance Gradient —— HIGH



Measuring and Managing Environmental
Progress: Hierarchy of Indicators

\

1. Management actions Administrative indicators
~ [permits, plans, grants, enforcement,

2. Response {o management ) [technologies used, BMPs installed]
Stressor indicators

> effluent reduction, changes in
3. Stressor abatement oncise oot

Exposure indicators

_ . [pollutant conc., flow or physical
4. Ambient conditions habitat alteration, assimilation
and uptake of pollutants,
reduced spawning habitat,
nutrient dynamics changes,

5. Direct exposure to effects
of poIIution sedimentation effects, etc.]

1 Response indicators

: : [biological metrics, multimetric

6. BIO|OgICa| response ( indexes, target species, other
\ ) biological measures]

Endpoint of Concern: “ecological health”




Elements and Concepts of Adequate
Watershed Monitoring & Assessment

* Concept driven — Karr’s five factors

 Cost-effective indicators, yet comprehensive

* Indicator discipline — adherence to roles (stress,
€Xposure, response)

* Key indicators tied to WQS (uses and criteria)

» Adapts quickly to improved science & technology

* Adequate resources, facilities, and professionalism

* Spatial design matches scale of management

* Product 1s the assessment, not just the data




Administrative Outputs vs. Resource
Outcomes Based Management

ADMINISTRATIVE RESOURCE

OUTPUTS OUTCOMES
APPROACH APPROACH

oal: Program Performance Environmental Performance
(Program execution) (Attain designated uses)

Measures: Administrative Actions Indicator End-points

(Lists, Permits, Funding, (Biological, Chemical, Physical)
Rules)

Results: Improve Programs Programs are Tools to
(Reduce backlogs, Improve the Environment
improve timeliness) (Admin. actions evaluated by

changes in env. indicators)




Table 24 _Atributes and characteristics of Region V' State biclogical monitering and assessment programs: Macroinvertebrate field protocols and

applications.
Capa-
State Sample Collection Methods' Field Process ity Aquatic Ecotypes
Cuand. Effort Ciual Effart Star- I Habitat itz Wil (Greal
Aganoy Sample Index Sample Iz dard- | Perod | Profocal Sort LD Tear lards Lakes
iration
IL EPA Mullipiz Sampiing g Timz Juni 1- AT - = 1]
Habilat Biriaca HeliHand (=50 M oot 15 tabiv MO anly” BOLZD
Dipret firea Fick min. } Tramseot
I Mod Sampiing Hioi Nl Surfaoe July- RBP-3pe _
GEM Hesier- Eirtace 1 '} Aea TEE Sem BEEEwS- £ n] M 100 (]
Doy’ A ment B
L] Mod Sampiing D T Jone 1 REPSype Family
DEG Hesin:- Eriaoe HetHand (=30 YEE Sep30 BESoEE- YEE (=5 oo
Derch A SE min mer
B D-Het! Seplem | REFfype
BEA MOHE Fee Hand Pk | sweeps | vES ber AEsEEL K o | soioo [ |
ment
OH Mod. Sampiing D Time duly 1- Bile Tl AT
EPA Hester- Sutace | NetHand | (=30 YES | septan | gesoripion | KO anty? 800 [ | [ |
Dendy Airga Fick min.| {Mo Indes}
Wi Wizl
DR ] & O-Het! Eassd YEE Spring! Wisoonsn fin] gin] 00 -'
Hand Fick =3 Fal Proiocol
min. |

'.' - liaibod and asseszment are fully developed ard used and numeric bioorbena are adopted in WOS

" - Method and assessment ane fully developed and used, but nod adopled in WES (may include general narralive bicoriberia)

P

(1 - Method and assessment are in development and i inilial phases of usage

= Method and assessment are nol developed.

! Principal metheds ane in shaded baves.

f Includes bislegical azsemblage assessments; does not include trophic state and cther lake assesements or shery management surdeys.

“ (Gross field denlification to determine if nes @ are being included.
* Used in e of kick nat
* Used hitarizally - ne knger a principal melhod - replaced by gualilative methed.




Table 4. Structure and elements of water guality standards (WQ5) and procedures related to the uze of monitoring and assessment
information in Region vV States.

State Agquatic Life Uses Biocriteria™ Criteria Modifications Biological Monitoring & Assessment Support
Sibe- Use ALUS Artide- TMOL
Agency Structure Criteria Harrative Humeric Spesific (AT Cther Designa- Support gradation Lislirngs
lizns
Limmited for Edpsied Irfonmial Edclogical 308[E)
IL EP&, SGonerall MNon- FETEnic HONE MO E MO E AL (OG- Enandards MO E Frooess (wia Bleam Moniioned
speaific Chemical specilic} Reviews [20-20 306k Classilication Liwid
Ioial) [BEC]
IN SEneral, Fieheny- LETETD Irifonmal
CEM Eased (ivanm & S hasmicsl Proposed MIOME b5 Cases Wery Limiled HNONE HIOME Frooess (via HIOME Sasbmet of
Cold vt Siatcwide 2050 306[D)
] Ganeral, Fishery- FLETMETD E-T Camps FCME (jna Irfonmial
DEQ Eased fivanm 4 S hasrmical HONE MICOME {mecest far ST L HONE HIOME Prooess {via HIOME Closs Subset
Cold vt COpper oaleonies 200 of 305[E)
avalani)
KN General, Fishery- Humeric 1534 Thres: cases Chass T Duislanding Infonmaal
P A Eased (ivanm & S hasmicsl [ MIOME [ammonia & {Limited Ukse} Rescirce HIOME Frooess (via HIOME Sasbmet of
Codd weakier] with spaciin o0 e dessigrabions Wabers ey el a)]
Limined Use adopled 20
2001 sogments)
i Tiered Wammsater | Biclogoal & Tiered YES {Fish Rocutine Bicorenia Caps | Direcly bed Codified In Farma Cirent
ER4 Uses; Cold wales Chemical AL Use and Irvers 2 Cases Cutcome of & | on DWT; Soont. | S0 binassess- WIS via orflena & transkation of
fishery use Crileria Descrip- adopted ¥'1. Basin Crefivation of meni esuls ACIL ard e 308(k)
tions 1560} Process chem. ont Binorieria
+1B00 snoe
1878
il Tiered Uses S hasrmical <10 Cages Derveioping HONE riclirechy Irfonmial Eisboat of
R crileria HONE MICOME Siatewide Gudano: Irfha e Prooess {via HIOME 308[E)
104 changes 3Cak
orOposed

" Formally adopled in Slate adminisirative code ar regulations.



Table 5. Atiributes and characteristics of Region V' State biclogical monitoring and assessment programs: Watershed and water body
as3sessment process.

Watershed
State Assessment Design Spatial Sampling Design Assessment Process
Cpatia Froed Targeted Targeted Frot- G- HUC AL Al L Assesament Sile Exira- Cousei | AfVeight-of-
Agery Tempona Stafion | Synoplic Infeses v abiiy matric Lirit Arbber Delngs- Crain-of, molation Ecirce Evideroe
fion Casindy
IL Five-rear Exiatewide Eioingical FassiFai Lead Eiclog st 1028 mi Efruciuned Wieight-ci-
EP s, Rictating Cowerage | [ ] i - - 8 digit Jfirsp s ment Toliows Iper EFA prooess { basad Eviderce
Barsin Frooess Ewary B esiablshed pidance) o ohemipins
L -3 guidanca daa)
IN Flwe-aar Enatewide L ] i & — o digit Chemical FassiFai Corssrsus mikes Folow EFA 18 berdienoy
DEM Foctating Cowerage ardior Dicision by Moty guidance, HM,5
Barsin Frooess Enary O Eiological Etudy Team cage
Toars AEGEEsment Spouiin
Fél Fiwe-Year EaEEEES S0 Eialogical Fass Fail Lexd Bialogist Tk Folow EPA
DEQ FRotating wadeable in | - [ ] - — 11 dig ardior {Poor b Toligws speaho (3- | guidance; HM,5 14
Barsin Frooess eaoh opole 13 hezarmioaad fail established Bmi
B EES Mt guidanca i |
RN Reotating Srrcwide Chremical & FassiFai COMSarsis Waties Folore EPA Wizight-of-
PCA | BasinFrocess | coverape by | - | [ ] Fuiuwe 8 digit Esningical Dascisinn by {10 mi. an Sssesument Esiderne
0T Design B EEg Mt Efudy Team EWETE0E] Dalahase
Five-rear riensive Humasic Lexd Eiclog st Case Iniegraied
OH Rictating Ciowerage of | - | ) L ] 11.14 Plmeric Incremert- | asst by Study sneclin Frocess; Lines- Vi ighi-of-
EPFA | Basin Froosss Friniity dight Hoortera al Boale T Mgmt OB-1.0mi of-Evidenoe Eviderce
Eubbasirs (Biocond &preoval ek Biol. Responss
Sradient) Sionatures
Wi Five-'rear niensive - Eiological FassiFai Lead Eiiog sl EFJ Do Pk s Wiz ight-of-
DHR Rtating Ciowesage of | - [ ] ) 11 dig arudior assl. by Study HME Esiderne
Easin Prooe Friofity Chemical Team
Barsins AEGEEsment

il - Principal method and design used fo support W3 management
) - Method idasign used in @ secondary suppor rals
|:| - Methodidegign uged an an infrequent ar esperimental basis.
Meibod and assessmert d@re nod developed.

7 Bagin size within which wabershed specific assessmeant is most commonly planned and conducied — gets al spatial infersily and resolulion within a watershed sampling uni.

" ALLE - Aguatic Like Uss Support
¥ pagstail i assigned o 305b defineations of ull, pariial, nen-altainment; incremental scale is assigned for cal@rated numeric biocrtera that are fully implamartad,

Process for developing site andior reach assessment




Table 6. Relative degree to which major water guality management program areas are supported by monitoring and assessment in each of the

Region V' siates.
Basic Watersheds/
State Reporting WS Program NP5 TMDOL/303d NPDES/Other Permitting
. Eiip- HFEEMP Friority Bionme- WWET j== - 4040409
ApeEnoy Eashe” | Trend™ Tizred Rifined | Anki- Spaoific Effmclive- Hak- Listf TMDOL Wi Seilirg CE0si L o= Lirmits! ()] E o o I:fcﬁ‘c B
uses® | wae™ | woc™ | oeg | crbmog® eSS at” | oDewst | oew™ | BELST - s5cs | Pnoman | cora” | Event” | men™ Fil
IL L ] i - O - - 2 2 L | O | i i - - i | -
EF 4,
] L 2 - 2 - - - i i 2 o O - - - - - 2 -
DER
M ® 2 _ _ _ _ L | L . | » 2 2 _ 2 _ | _
DEGQ
BN [ 0 _ L { — - L L {J 0 | 0 _ _ { { {2 —
PCA
E"-;‘j'l L L] L L o | ® ® eo| @ - ® )] 0] )] ® L L] LC]
Wi ® O O | - O - { ] O O | - - 1 - | | -
DONR
il - Wiall developed and rouline process for using monilering & aseesement for af leest 510 years, baged on anintegraled indicators fmmework process ard comprehaneive watershad design
'E‘ - Process and fooke are available, buf pssge is mo langer rouline and accuns anly an a praject or issue spesific basis
# 1 - Project of site-specific uwe of moniloring & agssssment consisting of upstreamidovwnslream shudies, pared stream shudies (no comprebengive walenshad design).
|_:| - Qpsasional of infreguent usage ar under development

Mo support from ambiert monitoring & assessment.

“ Bagis abairrmentnon-allainment asssssmeant for aguatio ife use skalus ncluding delineation of cawses and sowces of threat and impairment
= zufficient infarralicn to report aggregate stalus of ecolypes over at leagt a 10 year period; does nok refer o analyses of fved siafion chemical rends
“ Tiered wses that are developed bassd on assemiblage assessments and which corespond fo EP&'s biolegical condilion axis, does not include fishery based or general uses
 Includes any uss of ambient manitoring data bo change designated uses, bolh “upgrades” and “downgrades”
= nbient data s used 1o develop waber gualily criteria andior influence the application or implementation of WG (exclusive of pH, hardness, and oiber single modifiens).
“ Benbient survey data iz usad o ground Indh EPA's sile specific anlena process (valer affecls ratio).
“ Habilal assessment i nkad io bislogical assessment and Isted as & cause of impairment.
Includes using ambient dala 1o support TMDL devalcpment and determine suscase of TMDL implementation beyond basic calibration data
‘_"‘ Water quality based effluent limits = ambient dala is used to develop an asssssment of the overall efect of the subject disshange on the receiving wabers.
'_{ frnbiart data iz used o influence priccly s=lling for NPOES permifting andiaor SRF funding prionbies.
“ Bmbient survey data is ussd (o develop WET lesting reguirements andior efuant limits in NPDES pemils.
* Azzessment framework allows for defermiralion of incremental departures and changes beyond passTal and communicates severily of problem over space & fme
'_"’ Direcl use of ambiant survey data o supporl enfarcement in terms of demonsirating that action = both legal and reasarable.
“ Direcl suppart of general policy and sile-specific decisions for the 401 certificalicn of 404 dredge ard fill permils
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Initial Findings

All states have M&A programs — resources vary
Status assessment drives some M&A programs
Others emphasize program support

Only one state reports aggregate trends

One state with true tiered uses, one with multiple
fishery uses, four with general uses

Priority on administrative outcomes

All states have biological programs — vary widely
Biocriteria development 1ssues

Incentives and disincentives




Next Steps and Tasks

Use report as a tool to work with States to deal
with 1ssues 1dentified by the report

Expand work with State biological assessment
working group — expand tech. transfer

Technical assistance to States: March - May ‘04
Applied research on key 1ssues

Involvement 1n national program — (TALU/BCQG,

bioassessment technical elements, CALM, etc.)




